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miiE#2 001-3116807 



^2 001 — 036184 

i « 

v^-rtl*^-'^^cta«o^^)^^^<^^5^:&^<. 

[a*«9] MtaMitx^(^iti!iii> tfffa^^3^^^^tfffa3^^^«<^* 

[if 1 0 ] itfiaiS®iR^oDtt«!i»^ Mias:^3%^^*^ttffa3i&^^««^ 

- > ^ taia^^3fe^^l- «fc ^^1^^-^® ^-^^^ ^^^^ ^ ^ 

1^12 ^ 3 5: ^vff b T taia A- ^ - > *<K^{c^g¥ S ti S a) ic 
ttfiai^^^ {Cff^$nSMiR^5:MI&MilbT|[fffati:^$:«^^^^:n^^ 

[m#]^i3] t5fla2/^3.i/-e/3>T'ii, ttffaA°^->^^^^^^-> 

2 2001-3116807 



4*2001 — 036184 

I « 



mil# 2001-3116807 



:2 001-036184 



*^-]^^csa«c5^^3t^^®iiM:^^•. 

(D#iatcfffia@^«^^cf!;cTB^#i^bfcm^#^t^(^«tftB^^<^^^^R'^ 
s mii^mMommm^m^^j^^^ <fc e) icitfia^^^t^^ s r $:4t^ i: -r 

^ - ^ 1 5 ~ 2, 3 (DV^^4^*^-«^Cfa«(Z)S^)t^*®ii^ 

^$tlrc^^^0^c»-:5v^TSala^i^yfe^^<^M^tt^iI^^^i^^^^^^^» 
^;^i 5-2 3©v^-rtl7:)^-^^-ffi«<^^9^^^^^<^^^^^'■ 



JiiSE#2 001-3116807 



#2001-03618 4 



[M^^2 9] ^#^l'-8<7)V^i•n*^-'^^C|a^<^S^^^^^<^5S^^ 

"^itfsa^i =i>tf^-^ii, tafa^^3t^^^m®itM^^^5:ffia^2n>if 

5 miE#2 001-3116807 
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iffia^ 2 3 > bf :x - ^ tt, «(f«B/^ ^ - > (Dmmtmmm(Dt\m'^^t.izm'^ 

izmno) n > n° 3. - 2/ Ac 

^l^StiTVNS:ri:S:#^i:^^^*«3 0-3 2 (Dv^i'M^-^^c|a«^^3> 

[i:-rS^*]S3 0-3 3<3!)V^■rn35)^-«^C|a«(D^>lf:l-^i/^^Ao 

0-3 3(DV^rtl3b^-'^^Cfa«<D=I>t^3.-^i/^T•Ao 
[0 0 0 1] 



0 



miiEiit2 001-3116807 



iRF2 001-036184 



^•f- ^ 3 > tf :3. — i/:::^.-T-AlcBi"t"^o 

[0 0 0 2] 

v^^^^). ^mii^m^ (CPU, DRAM^) , mmm^ (ccd^) axj^w. 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

^, mmm^. mmu^ (^>r;^h-s/a» ^(D<s?k®iix^5:JifB 



mmn2 001-3116807 



2 001-036184 



M^b^Sf <5 ^^'^^^^^'^^'^'' 
[0 0 0 6] 

hX. ^J;itil 00/.m^®|^^^y^:^^-^^ 2 0 0 /.m#©^)i<^y^^^- 

i/5iBX&^t.^^i^> :r.<D^:^/\^mmmz\i. 4 o Alm#a)#^y^^'7- 
^ ©t^Mlc 2 o m^(Z))J<>y ^ ^ ;?)^iH«S tif^^^^y ^ x-r- 

[0 0 0 7] 

- 0 -7 - ^^^^^ 5: ^ b T *® ICl/ h S ti fe-t? X A±IC«^^^ 

So s^-^^^^^^iii/B^-C'^^i^-rsii, r^'^x/N^ja^^icii, ^fi 

0. 1 8;ttm®L/SA°^-VC5Wi?Xh0*^?^fiK^tlSrhlC^So ^b"t, 

Sffi ^ ^ ^ "^^^ 15^^ ^ - 

i|gi|«iM^1»= (L1-L5) / (L1+L5) (1) 
[0 0 0 8] 

^^(Z)yfcllfi^fSltcM1-S^I5(®^«icm^^^;i'"^tf^y^T'^i&b, ^^UXh 
-;Jj>?.^®i:bTtf?B!l-tS. 



8 



mE#2 0 0 1-3 116807 
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[0 0 0 9] 
[0 0 10] 
[0 0 11] 
[0 0 12] 

[0 0 13] 
fife-r r li Sit :^v^ S 0 

[0 0 14] 



g 



miE#2 001-3116807 



4t2001— 036184 



mmMnrj^^t:^^^ tmmm%mi<iLt^'}^ i^j^^^^m^^-e^^" 

[0 0 15] 
[0 0 16] 

^ -5 i e) ic s iK^nt) o fe. 

[0 0 17] 

[0 0 18] 
[0 0 19] 



1 0 



miE4t 2001-3116807 



001 -0 36184 



[0 0 2 0] 

^^<w^o ^f::, m^m^^^''yi^^^yry\'^^''^''^^''y 

[0 0 2 1] 

[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 
[0 0 2 5] 



b T IS « S leu ^ ^ :i ^' ^ ^ ^ ^ n - 5/ ;^ ^ ^ -r ^ r 



[0 0 2 6] 



1 1 
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[0 0 2 7] 

KAM-r^mm^o.m^^ nBfiM<D^^^-'y<^^^> ^o,m0^^mu<D^m 

[0 0 2 8] 

[0 0 2 9] 

;i.->!r#«^CD#«(0#m<^RMS^ (Root-means-square value : 



1 2 



m|iE#2 001-3116807 



#2001-03618 4 



[0 0 3 0] 

[0 0 3 1] 
[0 0 3 2] 



1 3 



miE#2 001-3116807 



!^ 2 0 0 1 - 0 3 6 1 8 4 



[0 0 3 3] 
[0 0 3 4] 

tf i: S r i: Tb^T' ^ § o 

[0 0 3 5] 

m^^^(DmM^mmi.r.V:r.Jl.:^^^m^<D^m<D^^O,mm (Zemlke sens 

itivity) ii. mmum^^^<omm^mmhrcV:r.)\^=^^^^^<^^'^^^^ 

[0 0 3 6] 

- y ^|ffiaSl^3^^^$:^b"t«^Jilc«^i-SM3t^eT'feS r 

[0 0 3 7] 



1 4 



m!E#2 001-3116807 



001-036184 

[0 0 3 8] 

^ {cUMi- ^ ^ ^ ^ ^ " 

[0 0 3 9] 

;t v^ i e) iclifism^3^^^ ^Ml^^ ^ ^ ^ ^ ^ ^ ^ ^ * ^ ^ ■ 

1 5 miiEilt 2001-3116807 



4^2001— 036184 

[0 0 4 0] 

±iH«*«i 5-2 oicia«(3D#M^:&^ic^vNT, m^m2 1 izmmo^mm 

[0 0 4 1] 
[0 0 4 2] 

las^)^^^ «)^^^^"^? ^ ^ - ^ ® ^ " ^ ^ ^ ^ ^ ^^'^^ ^ ^ " 

[0 0 4 3] 

1 x^T' tt, m^® A° ^ - > > 5i^ - )]y]kx:^nmyt^^ ^ifrhx m^±Kmii 

[0 0 4 4] 

1 6 miiE# 2001-3116807 



4*2001 — 036184 

[0 0 4 5] 

y S:S«±lc«Sm < S ^ ^ ^ = 

[0 0 4 6] 

So 

[0 0 4 7] 

u^^mmvxnm^^^(^i^n<^^f)'^^mmKmi&-^t\'^<^'^'^ ^<^nm%^ 

[0 0 4 8] 

[0 0 4 9] 

1 7 fflliEilt 2001-3116807 



«t2 001-036184 

[0 0 5 0] 
[0 0 5 1] 

mm^<Mm^n^. ^cd^^, mzayi^a.-^^m^mmM'tnicmm^ 

[0 0 5 2] 

1 3 > - ^ tt, t&IHSI)^ M V ^ ^ tl S ^ - >(7)«# & =fe t&iaS^i 

# 5: i* - 1" ^ - ^ "^^ ^ ^ <■ 

[0 0 5 3] 



ffiSEiNP 2001-3116807 



001-036184 



nsitivity) i:, |5|Etf-8fiIStlfc^S®S:Siabfc>yx;V-^#«^(^#«®^^ 

So 

[0 0 5 4] 
[0 0 5 5] 

/^^IlIi^$:^tfrili:bT%^v^o «>SVMi, 3 6 icia^o) n 

[0 0 5 6] 
[0 0 5 7] 
[0 0 5 8] 

#:X#^CDUVi^^7-Yt/;^^Al 1 2^:, ®U V^*^7-< i i 2ic^ 



1 9 



mU<^2 0 0 1 -3 1 1 6 8 0 7 



#2001-036184 



[0 0 5 9] 

Ifffauy^^^-fi^:^^^! 1 2ii, D-*;i.xUT^^y h'^-^ (lan) 

1 1 8 5:^bT^BSlC^i^Snfcmi3>lfn-^i:bT®miiiMi^-^^ l 2 

0, yt^mniihx<Dmim^mni 2 2^, m2m%mni222, msm^m 

gl 2 23. ;5tt>^mi^M^D^i/if-A'l 2 4^fe^^T'«fiK$tlTV^S3 
[0 0 6 0] 

m 1 MfSi?-- A' 1 2 0 1 --^ 3 1 2 2 1 2 2 3(0-?-n^tllC 

li, »J(Z)fcfe(3!)TFl/:^ADl'^AD4*^^tl^tltIU^Te,tlTVNSt.(Dil 

[0 0 6 1] 

mmm 1 ^M^n 1 2 4 li. l an 1 1 s n^AMmm iiet(D 

, ^l^,|EM>^n^i/i^— /^l 2 4l±, LAN 1 1 8±$:SSgtlSii«7^-^*^^ 

gp^c^sUv^J:e.^ct-si:i:%^^c, r fu'Xad i~AD4*^#^tifc^«^e> 

©ffi#C!)a5^&aiiiSii:> ^nJet^®«#<^iSii§5:|5aih1-S - illCfcoTLANl 
1 8S:^S*^e,<?5^iE^iA*^e>fi^ilb■tv^So 
[0 0 6 2] 

tfr|H3>l^^-^^>^^^l 14tt, LANl 2 6S:^bTfflSlCg^M^tlfc 

m2mum^u^t^^''^^i2 8Ax:^m2ziy^^=^-^tLx<D^2mm^-^^ 
l3 0^&^^T'^^stl'Cv^s. ^rr-ii. ^2ii«i^-^N'i soldi, 

[0 0 6 3] 

Itfia^ 2 :^ n ^ S/ - 1 2 8 tt, ff «E b H 1 ^lEM :/ n i?- - A 

1 24fcH#lC, LAN 1 2 6±?:^JgtlSaMf-*-aJ*^^^Pl^»^^^''^J^^^-^ 
Sili:%;lC. LANl 2 6S:51^SlJ*^e, (Z)^iEiiA*^^^«^S-«® ^7 ^fT-^ 

[0 0 6 4] 

^1-^3 m%mU 1 2 2 i~ 1 2 2 b^SPlcMt- Sx- 
^(Z)J3l«li, ^ 1 Mm^-^^ 1 2 0 ;&tJ^m 1 WM^U^^y^y-J^ 1 2 4 b 



2 0 



2001-3116807 



^2 001-036184 



T^f fcti, 9\-mfi^^m 1 3 m^mu 1 2 2 1 2 2 ^KM-t^y"- ^ (^mm 

^i/iJ— A'l Z^JkXfmiMm-*)—^^^ 2 0$:^r^bT^Tt)4^^cl:o^c;^ftoTV^S 



[0 0 6 5] 
[0 0 6 6] 

03^|gSl 2 2^1*. %U\ 6^tt?B^W)^^^l 2*>e>^Sfl?,H9^. 
[0 0 6 7] 

l&ia^aSl 6i:bTli. 3^T'», F2l/-if3tM 5 7nm) 

(m;^jm;R2 4 8 nm) fj; if O^^J|g®^^;^:^3^^m:^J-t 

[0 0 6 8] 

*^jRMsti^c5^^;y^^i i*^^Mstife^u->;v-A^iiSU<z)^u->^«)<s 



2 1 



tti|iE# 2001-3116807 



4^2 001-036184 

1 I 

3tLB(Z)i7A';i.^«>fev<^x^;v:^. mmmmm im^}Mi.mmm) . 

^ 0' X ^ ^ b ;V 4^ M "Pi ^ ^* ^ ^ ^ ^ * ^ ^ ^ ' 
[0 0 6 9] 

x2 2^$:^t^lf-A^?^•mm^-^^^3^^^2o, m 
^^y)mifm(Ds.^'-ujSLn:2y^y^uyxs 2^^m^r\>^^. 

[0 0 7 0] 

-ifif-ALB(Z)»T®?^^^> m^ittyvy^uyx^^'^^'^^'^^''^^^ 

[0 0 7 1] 

7^.f T>f uyx2 2a^Miiimm.^M<D'i&mz. vimvtmm^^^^mm^m 
n3sy«2 4;b^mssnTVNS. -(D™^r^n^y«2 4ictt. i5i^^#^r^ 

p$:M>e.N^-&TSB*bT^^»r^n^u (0i-eii:i(Z)e)t>®2a^<z)MP^ 

y(Z)»*^®^3nTV^S) ^*^iaff^tlTVN^. i0m^F^O^«2 4li, 

2 2 ffiSE# 2001-3116807 



#2 001-036184 



[0 0 7 2] 

mm^m\=im y « 2 4 e> m^m^^ e l <D%m±iz. i/^ ^ ;i/ >r > f 3 

0$::fr^E$^T^l U 1/-1/VX2 8 AS:0^^2 U l/-U>X2 8 B*^^>^^U 

>ffiic^-r -g>^^fMlc@B«$ n> i^^ ^ ;i,R±(Z)^?^a)R^^Mi^ I a R ^m^t 

[0 0 7 3] 

It. ^mm2V l/-U:/X2 8BS:aitbfcTO3^EL$:l/^^;l/R^CI^0^-^TM 

3>7-*>-tM/>X3 2*'i@B»^tlTV^So 
[0 0 7 4] 

7^>fT^ i^>x2 2(i[)*fmM,ii.^.®ic0fig$*is3t^® mm^^^<^^^) 

[0 0 7 5] 

-(Die) bT#^$ tifcm0H^(^#m ^i^mzmmt^ t. 1- e a° 

77>f T>f 1^>'X2 2®Mm3glCt&^bfc2r^)^i!^*^?^^$tlSo 



2 3 



aiaE4t2 001-3116807 
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I t 

[0 0 7 6] 

^ j^^^^ R s T jiic^if^ nfc i^^ R±(Dmm(Dmmmm i a r ^i^- 

[0 0 7 7] 

-i;RSTti, ^®^cDSgi&^icj:U7K™ (xY^ffi) iHxm^mm imu^ 

J^l^ltV^^ )}y\y-^=emt\i^^'or. m&(D^mm mXitO. 5~lnmS 
[0 0 7 8] 

[0 0 7 9] 

e= r(Z)|gf^yfc^^PL(5[)mi^^^ttM;tli 1/4, l/5feSV^^il/6^T' 
AR7!)^M^$tl5fc, ^Ol/^^;i/RiC?^fiK$nfc7^^->*^S^^^^PLlC 



2 4 



ffi|iE<^2 001-3116807 



#2001—03618 4 



[0 0 8 0] 

X^^-13p 132. 133, 134li. ^^#1*«iE3>bn-^4 8lCj:oT 

xYSic^^sMM*!^ (t-/j:43^xiif[iii»J©iiii|g:^i^S:tJ^Yfi!(iiiy(Dia^:&i^ 

[0 0 8 1] 

^ o 

[0 0 8 2] 

^fc, s^^^^pL(j[)tt®(Z)i£^icii, lapm (N. A. ) ^m-^mm^x 



2 5 
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[0 0 8 3] 
[0 0 8 4] 



[0 0 8 5] 

|g ^ $ tl <6 J: ^ o T V ^ „ 
[0 0 8 6] 

nfc':7XAi/-if^#lt5 4Wicj:y, z^;vh>^7^-e?5 8©xfii[:&[6i. YiMi 

, r®^#ft5 4W(DfttI#lCS-ifVNT':7X7N;^7^-e^'|gl&§P5 6 (Zltlli, 

3- e;w s T (Z)Sgi!i^S:t)^ Z h 5 8 ®i^m^®^-C ^:^tf) 
S^/rbT'^XAT.-r-i^'WST (^t}fZ^;i/h^7^-i^'5 8) 5:01^^^. 
[0 0 8 7] 



2 6 
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2 0 0 1—036184 



^® i: m - H $ i: ^ s J: e) ® ^ ^ ^ ' - 

[0 0 8 8] 
[0 0 8 9] 

8 4 ffii*:8 2 0!)|^BIS®+YWl^SPtCSe«Stlfc^3^g|5 8 6 i:S:^i;^TV^So 
[0 0 9 0] 

<?D*JlS (+z:^i^^gS) icii, m#^8 2(D±:5*^e>a)»^m^8 2(Z)I^^^I^ 

(DmoSZa^mi^S 2(Z)I^M*^^Se) J:e){C;^A-:i/^::<.8 8*^^t-te>tlT 
V>So ;!j7l-;if^:7;8 8(Z)±ffitCli, ^ 0 A^®^M®^«tC ^ ^ R?^ 

[0 0 9 1] 

|ffia^3^ 3^^^ 8 4 li, E^8 2(0I^SI$(Z):iJ/^-:*/^^8 8cDr:&lC, 
TJCWSrXSHSS^^c, M^V>X84a, Ul/-U'>X84b, «f»;ffilf^^- 
84 ci:> ^^Uffilf^^-84 c(D + YMlCjli?i?cSBg$tlfc3U^-^l^>:^ 
84d, ^tJJv>f e^ni/^XTlz-f 8 4 e*^^#fiKStlTV%-g>o ^'Jffiif^^- 
84cli, 4 5° T'M^^tlT^y. ^^Uffilf^^-84 clCj:oT, ±:^fi' 

mm-r^^^^mmii. ^i^s 2<Dmo)\^mK7fmBO)U^m^^ifrhx^n^ 
iuyxm^) ffi^mzsai.xw.^-r^mmzru^mzmu^tixm^^tix 



2 7 



ffiSE#2 001-3116807 



i^2001-0361 8 4 



[0 0 9 2] 

^^hx^mmmn^ oizmiJ-^ti^- 
io 09 3] 

Jti& b f.?g®itX^ttMII 8 0 ^ « v^ ^ r j: y , ai^3^^* P L ® MffiiR^ 
[0 0 9 4] 

^)t-r'5.^^^6 0bh7!)^e5^d;SiifAl*)^^<o#^>^^>^«^^^ 
r^,,^,=^m^J iii^'S'O :«)^l^i-te>4TTVNS. :ico^..^,^m^ (6 0 a, 6 0b) 

[0 0 9 5] 

^(6 0a. 6 0 b) itm^^xmmtfm^Q o<Dz^U(D$mMi<Ln^^^^ 

[0 0 9 6] 



2 8 



2001-3116807 
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tf-M^lCfflv>e,n-5:t7-T^S/:^ (off-axis) :^^<Dr^^ h^ALG^ 

mmm^ (ccd) ^s:Mv>Tm#b. ^tLb®«#^#&m;b-r^iif#M:& 

^®FIA (Field Image Alignment) ^®i2>-9-*^ffiV> ^^^^ FIA 

[0 0 9 7] 

mn^oit. CPU i^^mM-mmmu) > rom (u-f-:^>"J -^^'J) 

[0 0 9 8] 

-;j<-F. ^^T.moy^^'^y'^^y^'^'^^^^^^^'^'^^'^^^^*^^^ 

-ROM. DVD-ROM. MO&-5 VMi F D^a)«#SB#^^C^ 

1 1 sicg^^snTVN^o 

[0 0 9 9] 



2 9 
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[0 10 0] 
[0 10 1] 

r^(c, ^ y^i-yy^m^^i^i^ni^ti^^ i -^3^3^^® i 2 2^- i 2 231c 

[0 10 2] 
[0 10 3] 

V-^^ mr, m'K r^-i^'xx>i;'-r^j i:v^e)) icj:y Z^;vh:^7^- 
[0 10 4] 

0;b^^«i-eJ:e.JC, .^XA^^-S;Sg»SP5 6$:^bT'^;xA::^^-2; 



3 0 



ffi^#2 001-3116807 



i^2001 — 036184 



[0 10 5] 

[0 10 6] 
[0 10 7] 

[0 10 8] 

z.<D^. ^mmmu^oxit. ^mi 6i^mm^mTs^¥^x\y-^^^n 

3t$-&So rniCj:'J, M0^3fe^^l 2*^?.(^m0^)^EL*^ 
[0 10 9] 



3 1 
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MS 8 0 «MP 8 2 a ««« *-C^*-a+* i ^ ^ ^'^ * 3 

STfcSB^*. ±*I«S«5 0^«- (6 0 a. 6 0 b) 

2^^^^^_s;5 8SZ«*l6Itcl8'>«B«f«- i^^Ki'J- «Bf*l^>* 

^^mm «»»**PL. ft«m3iMS8o«)S« 

«#*8 4SSf«i-S««.VVX8 4a, UU-UVX84b. 59-84o, 

3,j^-*w>X84d%^UTW«*t*oT. ^^9ni.vxyv^84 

(KT. f^^iK-^f-J A««^-«>. 
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I ) • 

^m^^-rti^^ttrj^^. z(Dm^. ^x^^y b<^«m,^^ i^i^yxm^o)^ 

[0 113] 

-^i:$:MVNT, &.n^n (A|, At,) $:Wffi bT R AMJCf&?N«ItSc X^il 
^, im^fi50{Cli, i/-if^#|t5 4W<D^<Z)ilSCZ)tf«!Hit (Xp Yi) 

[0 114] 
[0 115] 

^(D^oizvx. smis^t^mijmrvr^mmxit. i^jw^ss o^ramic 

[0 116] 

r:?cic, i.mmmm^ox\t, ||i^ny^A&^>r>^^Uicn-Kb, RA 

3 3 ffiE# 2001-3116807 



#2 0 0 1 - 0 3 6^ 1^8 4 

[0 117] 

STtl (A I, At,) ^C»^V^•t?ra&^7Ct- S^ilA^T'^So Jli^tfe 

-KS-rn (A I. At,) 

[0 118] 
[0 119] 

±Jt(Z)^<, ^Uirn (AS. At,) mM(0M^lC*ff5LT^U, rtl$:m 

bti^o M aM®S2P®*>e>®-rti) (D^5:W (x. y) ilb. JtM^lfcS: 
ki:i-'5ii, (2) , (3) (D^ofj^m^^M^-t^o 
[0 12 0] 

[fJCl] 

A^=ifc^ -.(2) 

ax 

At7=*-:;— -"(S) 

ay 



[0 12 1] 



3 4 
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p, e) x^m-rn. rk^ (4) (Dj:oKmmx*^^. 

[0 12 2] 
W{p,0)=Y,Z,-f,{p0) ••(4) 



[0123] 
[0 12 4] 



[«1] 








Zl 


1 


Z19 


(5pMp3) cos 39 


72 


p cos 9 


Z20 


(5pMp3) sin 39 


Z3 


p sinO 


Z21 


(15p«-20p'»+6p2) cos 29 


Z4 


2p2-l 


Z22 


(15p«-20p4+6p2)sin29 


Z5 


p2 COS 26 


Z23 


(35p7-60p5+30pMp) cos 9 


Z6 


p2sm2e 


Z24 


(35p'-60p5+30pMp) sin 9 


Z7 


(3p3-2p) cos 9 


Z25 


70p»-140p6+90p'»-20p^l 


Z8 


(3p3-2p)sm6 


Z26 


p* cos 59 


Z9 


6p'»-6p^l 


Z27 


p5 sin 59 


ZIO 


p3 cos 39 


Z28 


(6p«-5p'») cos 49 


Zll 


p5sin39 


Z29 


(6p«-5p4)sin49 


Z12 


(4p4-3p2) cos 29 


Z30 


(21p''-30p5+10p^) cos 39 


Z13 


(4p'«-3p2) sin 29 


Z31 


(21p7-30p5+10p5) sin 39 


Z14 


(10ps-12p3+3p)cos9 


Z32 


(56p8-105p«+60p'»-10p2) cos 26 


Z15 


(10pS-12pH-3p)sin9 


Z33 


(56p«-105p6+60p4-10p2) sin 29 


Z16 


20p«-39p^+12p2-l 


Z34 


(126p5-280p7+210pS-60p3+5p) cos 9 


Z17 


p'* cos 49 


Z35 


(126p9-280p7+219p5-60p3+5p) sin 9 


Z18 


p^ sin 49 


Z36 


252p"-630p«+569p«-210p^30p2-l 






Z37 


924p»-2772p«M-3150p«-1680p«+429pM2p2+l 




[0 12 5] 







»Mi^^CoV^T^f •5i2^^*'^fe'S>= UMU^ (x = pcose, y = psine 
) X\t. (5) . (6) (D^OiZm-^tl^o 

[0 12 6] 
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4 



S51=^eose-i^sin» -(5) 
dx dp p d9 

= sm&H cosff '•'{p) 

dy dp p dO 

[0 12 7] 

•re) iir-si:, ±SH^ (2) - (6) i:^x^n^mMi^n-^<omt2n (= 

1 6 2~8 0 QMB.) ilJ^-So 
[0 12 8] 

[0 12 9] 

[0 13 0] 
[0131] 
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Q = 



(7) 



[0 13 2] 

fjiis. ±^ (7) {cfev>T, vhU >y^::^Q«)iimPi~Pnt±> "tn^etiff^V 

[0 13 3] 

fficOf'-^S: faiths 4 2{C=P&M-t^o 
[0 13 4] 

^fe, ^miS«5 0T'«, ^M-r-5J:-9lC, lllM^-9— A'l 2 0*>e>(D^ 
V^-^t)■&^Cf£i:CT, ig®(Z)T-*-^$:fH'liigS4 2;^)^e,M^mb, LAN118S: 
:^LTttf«EL/felll3tM-t^-/'^ 1 2 OlCjIMt-S J:e>lc^oTVN§o 
[0 13 5] 

i-msM^^si 2 2^-1 22^vmm't^^ummm. m^i^mmm mm 
y(Dmm. ^<Di&<^m^mmi 2 2^-1 2 z^a^^mtr^'^-t^mm^^m^m 

^a«T' C3D s mmm. m ;i & itw b t v ^ -5 a° ^ - > jsc if a ^ w# 

[0 13 6] 
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:/ n ^ ^ A ic # M -t S - iJ? - :^ S ti T V N s o 

[0 13 7] 

fe«b(DB(fjizRbfeBri&'S;i^>x^^ mr, ^-^muyxi nv^^') i3p 133 
. 133, 1 3^(D^mmmM i^mmmA) ^nmt^r=.i^(DA^:f.-'^^(Dm 

, 132. 133, 1 S^Sr^SSS^^lBl (|g|&ortg^:^l«I) ^CoV^T#&^lE* 
[0 13 8] 
[0139] 

^<omtA(D7'-'-$t. m^itv (M;^«ii2^~ii3 
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PARAlPlilbT^l^U {C|E'»^4x<5o 
[0 14 0] 

i:i:=b{C, ^®^'fb**V^•^:* — ^ P ARA 2 P 1 i: L/T:?^ ^ U ICfBliS tl-So 
[0141] 

Hil^K. ^(Z)^^b*AV^°^:J^ -a? P ARA 3 P 1 2l VX^'^V ICfHIS^ tl-So 
[0 14 2] 

±lC^^$tl-g>i:i:%lC, 7A°^^-^PARA1 P2, PARA2P2, PAR 
A3P2, , PARAlPn, PARA2Pn, P A R A 3 P n i: LT ^ ^ 

[0 14 3] 

ffi(D«Ti&^>Xl Sg. 133, 1 34^COV^Tt), _tSH^ll^#®^|IiT\ #ff- 

m^AM^^t>n. ztnzj^^i,xy^=LU-ynymny\f=L-->itKj^<'}. «i 
i&i/>xi32. 133. iz^ik^i^mm:^mKm&mrdi-immht^^<Dmi- 
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(Z)#SCO^>fb»*^^m$tl, A^^-a? (PARA4P1, PARA5P1, P 

ARA6P1, , PARAmPl) , A^^-^ (PARA4P2, PAR 

A5P2, PARA6P2, , PARAmP2) , A'yjf^"^ (PA 

RA4Pn, PARASPn, PARASPn, , P A R A m P n) ^ 

^^(D^^(D^Wio^mtm.ts'h^^n'^V')v^7. m^i^v)\^) paraip 

l-PARAmPnSrM^il-r'S^i^^ (8) T'^S tlS V h U (fr^J) O 

0)^-^^%^ ±IB7^-^K-xhbT, ||2it^-9— A*l 3 0*^^i;^S/>-Fv= 

tjiVyXiS^^-D. 2 efi«^[Bl{CBrift^l^>X*UoT'&S*^ej, m=3X3 + 
2X1 = 1 1 il^oTVNSo 
[0 14 4] 



PAJUm PARAIPI 
PARA\P2 PARA2P2 



PARAmPl 
PARAmPl 



PARAlPn PARAlPn 



PARAmPn 



-(8) 



[0 14 5] 

mz. :^mmmmiz-Bn^mi-msm%mmi 22^-12 2^f)m^^nm 

l|5S:«^c35^t6tt, |^l~^3^)t^Sl 2 2^-1 2 2 3S:f^^bTM)t^Sl 2 
2i:|H«E't'5o 

[0 14 6] 
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[0 14 7] 

^ (l|iftMj^'-llntfMj^jc^^£;t-sm®S:M0&bfe^yx;i/->!r#^^(Z)#^ 

^©12 2 (Hl^lCli, ^1-^3^3^^®! 2 2^~1 2 23(Z)VN-rtl*^) 
^-5SB'li^«4 2|^lCifbV%?g®®tfM7^-^A^*&M$tlTV%§*;<Z)i:i-So ^ 
rX', ^(Z)S3^iggl 2 2;b^fi;iS^M'#^«5 OT'ttLAN 1 1 8 fe/TbTH 
iaM-9— 2 0{C^®M®ltii7-*-^$:3llMt*^ = 
[0 14 8] 

/tl30lC*fbT> ^^)fe^^PL®emii^(Z)fi5t (fe€>V^^i^^^)t^^PL 

AN 1 1 8 ^i;thxf^imum-:^u^i/'^-j^i 2 4 srMiiL/, Hfc^^m^i 

1 6S:/rbTll2fgiEffi>^n^e/i?— /II 2 SJCMSc ||2^|iEM:^n:^r^i?— 
7^1 2 8T'l*, ^(Z)7=-^lC#3tlfcjtM$fe<DTKl/^&5t^bT^(Z)7^-^*^ 
^2il'©i^--7N' 1 3 OtC^bTillM$tl^:ii:$:ig^b, LAN 12 6 ^iffLX 
H 2 71^-9— A 1 3 OlCilSo 
[0 14 9] 

■rJ&fc*>ta^b^«ri&l^>>Cl 3^~1 3 4(D#&ffiS:&I^C)^^»S:mm-rSo 
[0 15 0] 

^-f, ||2iiM-t^-/^' 1 3 0T'«, Kf"^ ^ 2 :;/'n A & 

>f >>i=eu (cn- Kb. l|2^ni^^Atct^oT, lujzEbfeBTl&i^^X i 3 



2001-3116807 



#2 001 — 036184 



[0151] 

iiifm^>-iinftM,#jcmx-rsM mmum (D^-^Qii^ mj&i^t^ 

^-^/<_.xi:L"C7N- F7^-CX^l^^c^^fl$4^TV^Svh'J >y^7.0ii. "Tift 
[0 15 2] 

Q = 0 • P (9 ) 

±^ (9) ^cfev^T, Pli, (10) •^^stiSmM©M^:*^?5MS;s^[Iv 

[0 15 3] 



p = 



(10) 



[0 15 4] 

«goT, ±^ (9) (1 1) ®mit$:^f e)^i:tCJ:y«/him^lc 

J:»J. P(3D#1|^AD J 1~AD Jm, "T^t)** «ri& 1 3 1 3 ^©^g 

[0 15 5] 

P= (O^ • O) • o"^ • Q (11) 

±^ (1 1) ^cJ3v^T, o'^it. ^f^jo(Difgfevhu^y^;^-e&y, (o'^-o 

[0 15 6] 

fj^t)^, ^2>^ny^Ai±, ±^ (1 1) 7^-^?^-;^ 
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M^*AD J 1~AD Jm$:Wm"tSc 
[0 15 7] 

r^lC, ||2 3l'fS-9--Al 3 O-eii, ^(Z)mmL/?tii^*AD J I'-AD Jm(Z) 

^»AD J 1~AD JnKDf'-^li, LAN 1 2 6 bTH 2 ^iiEffl::^^ =^ £^ 
-IJ— Al 2 8 5:jljlb> J5tc<2ij^llllll 1 6 ^i^LX^lUmm^U^ty'*)'-/^ 
12 4lcM^o ||l^$Effl>''0:^ri/'9--/11 2 4T*li, A D J 1 ~ A 

LTjI#$tifez:i:§:^^L, LAN 1 1 8 $::rt-bT^)t^«l 2 2JCjzl€>„ 

HH^fCli, MMMAD J 1 ~AD J mC^T^-^fC^^nT^T Fb'^i^^AD 2 
T'feS#-^tCl±, -^(D^-^li, ||1»3^^M1 2 2i{C)^e.tl, rFl/X*"^A 
D3T?&S^-^lcii, ^(Z)7=-i5ri±, ||2S3t^Ml 2 22icme>ti, TFl/:^ 
*^AD4T'fe"g)#'^{Ctt. ^©T^-^^ttHSS^t^S 1 2 2^izm.^n^o 
[0 15 8] 

rZlT% ||2jl#iJ--/^ 1 3 OT'li, -e®^mL/fe|IM*AD J 1~AD Jm 

HijiMiJ— Ai 2 0iC3t-5 3i:%4?;i&HrigT'feSc ^©^-^icii 
. ^lM#-9— /tl 2 OtCj:y, $felcM®7=-^5:jtoT^feM3^|gSl 2 2<Z) 
^f!l1^^fi5 0 {C^LT-e(DiiS*AD J 1 ~AD J mCDy"- ^ tl^j^^n^ ^ t 

[0 15 9] 

V>-rntCLT=b, -e(3Di®^»AD J 1~AD Jm(D7'-^&^'©bfcll3t^« 
1 2 2(Z)^M=®^tt5 OT^li, M^MAD J 1 ~AD J m(Z)-7^-^tCt^oT, bT 

=i> hn-^4 8lC-^;tS„ rtllCJ:*;. ^^#ftffiiE3 > h n 4 8 (C J; y 

, -erirb^xi 3^-1 3 4S;^ti^tic^sfi;K^i«i{cigi&-r5#igm^^^{cM-r 

^m\\m&i)mm^n. ^mvyxi 3^-1 3 4(^^g;5:t>*^^<^^i'^^^<i:=b- 

, rrvJRM> ^®4X^> ^rJf#.^iK^^;<)^liiE$ tiSo n^^iR 
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[0 16 0] 
[0161] 

[0 16 2] 

2M«i^->'^i 3 om(D^m^mmi)K ii2iiiffi-b— ai s o(Z)a-f^v;^^ 
mzmm.^nx\f^^m.mmfmv=- St ^ >^.>^i/>ric^^$i±. -e^^a^p^^ 

, M>&*flSm®fg7i^P^^5:m2®M-9--Al 3 0(0^-5J<- K^*^?5A*b, 
jiMtcTM3t^Si 2 2(0^3^^fi4 4®iaM_t:lc^^3i±Sz:i:%)BT|gt?&S 

[0 16 3] 

r^jc, m^^m 22 (122^-1223) (Z)«mM3^^#(^t2^^C0V^T, 

^-hKm-Dxmm^^o m^nvx. m^mm 2 2(D&m:f^y^^yxm^ 
mmmm 5 0 ic j: y , itr l fc?t®flx^ftM#§ a 0 s: m v > p l 
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So J&fe, ftaS)^^f4^®lS^(D#-^%, mi Ji#i^-Al 2 OfeSVNttS3t^ 

tti 2 0 ^t-'m^mm-^-^^ 130 ii(Dr^(Z)T-*-^<z)jiMtt. iiMi:iii=iiicbT 
i±#B& -5 =fo <z) ^ i- s o 

[0 16 4] 

/;S:CT^i3i#-9— Ai 2 0;{)>?>||2 3iM-9--/^i 3 ojc, 

^5^bTii2jt'^-t>--/'? 13 0 {c j: US >^ny^AA'^;*>r icn- K 

$tl^2l^T'feSo «eoT, ^5<Z)^5^^y >^2 0 2Je^|^(?)^Sl«|^(Cli||3 y 
[0 16 5] 

X^^y ^2 0 2-^1*, ||lM-9--7'^'l 2 0{C^bT^f4^Ai;S:Jg^U 
>^^^yr^2 0 4 {CJt^T*^^4^:6'?Ai;^tl<5cO$:#o<. 
[0 16 6] 

<D^^(^jl5t{cj:5c, m^\tm%mm.i 2 2^-r'r^jc^ffl*^^^$tiTVNSU'^ 

M;tiiM^iis i 2 2 ^ ~ 1 2 2 ^^mm^ ^^m^ot^y^ v n 

[0 16 7] 

^S$:^L/Tl|l3lM-y--Al 2 0 lc^A:^JtcTA:^j-r'5ii:=fenTtgT'feSo 
[0 16 8] 
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[0 16 9] 

:i<5[)J;^tcbT, H liiM-b— v'"? 1 2 o c i »J^#«)A:d*^^$ti-€-<OA±^ 

[0 17 0] 

S:lll7iM-9— /ti 2 OCJi^bfc^, :;?.^»y':^2 1 0^c5i^l?, -^cD^^g^A 
^bT> ^lit#-9--Al 2 0{Cj:y, tg^^^^ P L {Cgg-T 

, :a^!icfi9icij;, mum (N. A. ) . mm^n- m^itrnm^mam^x^m^. 

>y^2 1 2^Cai^T^ -e©A:^J$ R AMf^IClS'li-tS i: % 

. 0 5 ;l mmi^m^-t^o 

[0171] 

My^'Tv:^2 l4-eii> ±fa(DAiJ$ti7^A°^->cD'M:5:t>*S^3t^^P 

M^ia'&H(5D^yx;i/->5r^fb^ (ft^^) ) $:i«bfc^. x^^^y >^2 l 6 icii 
[0 17 2] 
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^5^^^P L®m$:MMb^^y3i;i/n^#^^CZ)#:^C^^iS[(Z)^;K (Zernike 
Sensitivity) 7!)x e>fi^-S5^-^>T'- ^ tCffi^ J^Vn. Z.<DV 3iJV-'^m.'\tmit 

[0 17 3] 
[0 17 4] 

(5r)5iirj{|f;i':-t^$ti-5i:> ^ko^T^v^vz^^ 1 8 tciitJ. 7.'rvzf2 1 Hi 
Al 2 0lc?tJb, ^g®cOtf-a!l7^-^OA:d$:ll^bfe^. X7=-^y:/2 2 
0^C3Ei^^?, -?-<Dft?af7'-^*^A:f7StiS®S:#^c -^br, Hlrr^lfn.-^ 

i!i.^jcji^j^s-r-5>M$:sr?i b fc^y ac;i'n>!r#]S^(D#«cz)«, mx\tm 2 ^® 

^tiZg-'llS 7]g(D^|[JCZ37) T^i^AsdStl-Si:, X7^'y>^2 2 2 {Cai^•r^ ^ 
{cf^figbfe^yx;i/->!r^>fb^ (tm^) ?:Mv^T, ltM^,#lc, (12)® 
J:e)>&?im$:^ToT, $felCX5^'y :/2 0 4 T'A:tfSti:/^:S6^jRM<^) 1 ^5:Bmb 

[0 17 5] 

A = K- {Z2-(^'ft:*®^it) + Z3-(^'ffc^®ffi)+-+Z37-(mb^G)ffl)} -(1 2) 
[0 17 6] 



miiE# 2001-3116807 



#2001—036184 

[0 17 7] 

(1) xm'^^o z.<D^ (1) is^hmhti^^j^^oiz. ±^ (1 2) (Dtf-^ii. 

[0 17 8] 
[0 17 9] 

T% RAM|^^CfB'li$tlTV^-5^T(Z)B6?>iR^<©Wm*gm?:/^- F^-f X^^^ic 
IHISbife^, ?^(Z):^7^^y^2 2 8JC3ttfo 
[0 18 0] 

:;i5^«y^2 2 8T'tt, M^)t^^P L{CWtS##g, :R#:^I^JCli, (N 
i79amm) , 5fe{CX7^*y^2 1 0T?AiJ$tl7^t)<OfcM^ 

tirc^j|=^(Z)igi^^^^ p L {cBgt--5'»t^^c^^-v^T^y x;l/:^>^rle>fl:^$:f^^■r 
s. zioi:e)tcuT, mm^w. mom. m^^^m^ku^i^^^i>^^^ t.^tv^ 

2 1 4-^7^ ^2 3 0©^il. 1^[I^7b^i^Ujg$tl^ i^^iaiS[®m^^#^CO^ 
MA^^UMSti-Si:, >?.7=-^y^2 3 0lCfet-t-5i|ilI»T*'^#^^tl. M7.^V^2 
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[0 18 1] 

30^«/jNi:^'5> m^)^^^^icM-r-5^# mm^^^ mom. m^m ^^«), 

-e O ^ # M « 3^ ^# i: b T ^Jb ^ -t ^ o 
[0 18 2] 

^<D^'TV^2 3 4T*«, ^^LfeSKS^^^ff^rl^iaMif- Al 2 0 JCJII 
[0183] 

_hSB(Z)«KM3t^#®7^-^S:^ML.)^llliiM-b— 2 0T'li, '^^miz.f^ 
CT, «Kfl3t^#(5D^SS:#t^S#^7=-^5:S>t^Sl 2 2 

[0 18 4] 
[0 18 5] 

®5(07n-^^- Mc*|-fS-r-5ll3::/'n^^^AiC'^*^(Z)^3IS:iO;ts 
^# i: b T - > ® S: -t ^ r % ^IS S o 
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[0 18 6] 

« 5 0 ^^rr- L T^#«iE3 > h n - ^ 4 8 ^ r i: (C J: U 

^^f£umf)^^^^ti^^oiz. 2o:s:t;f^ti^i^S5os:/r- 

[0187] 

-e(30ffi(Z)m3^^fil 2 22> 1 2 2 3lc33t:r<5«^St3^^#®IS^^-ti«&^^< 
[0 18 8] 

Km'r^mm(DXi]^^no:itnz^i). rtitcus^bT. ii2jiMi^— >'^'l 3 

OICJ:*;. tSf^bfel|3^n^^A5:-S^3SbfeglI®^D^^A$:^V^T, ± 

x;i/->^^^l:^7!)^#fife:Stl"So ^LX. S3^^«l 2 2MT'if-ll^XX>>:;nT 
^©Jl^lcS^^^fJi^^fi 5 0 Ici: U?t®4X^<©ftM*^II^T$ti, ^<Z)Mm^ 
e>ti-5^«Tti(Z)f^-^*^mi®«-9— A'l 2 0S::f^bT^9IM$tiSi:, ^2® 

-fi-9--Ai 3 oT^tt, ±7&}immiz.Lx^m!^m^nm-t^o ^b-r, ii2m# 

-9-/11 3 oxit. ^<Dnmumff^M4^tr£^J;io^£'^m\yyXi 3^~i 3 4(D 
■ebT, ||2il'©-!?— Al 3 0T*li, ^(DWmbfe|gi&»®li^^tS:> «J^ig 



ffiliE# 2001-3116807 



#2001—036184 

1 * 

g5 0 $:/^bTJ^##[4^iiE=I> 8lC#^€>o rtllCj:U. 

1iiE:3> 8{Cj:U. nTl&l^^Xl 3 ^~ 1 3 

umti'^-^mn'\i. m^it'r^f y^h-t/ny. m^mm. n*7iK^> 

[0189] 

m^mm 2 2e#tcj:si^^3fe^mpL(Z)Mfi^#'i4®emii^s:^^ic^^t- 
^^ni^^v^^o ^(Dm^. yi-^u-^(Dm^ i^^m^Ai]. mm^m^izm 

Sil, i0mig«5 0|^(Z)CPUlCJ:U, _tjZ&^lnl^fCbTSKJi|X^*^Wffi$tl 

S. ^(3D^, ^0M^a5 oi^(Z)CPUT'li. -etib(Z)@a9iR^*'^*/hi:'&^<k 

xMA^^mmiz^ijnm-t^o ^lx. ^mmmm5o^(DCPuxit. ^<dm 

. 3g^#'[4^tiEn> hn-'^4 8{c<fc*;. Rri&i^^xi 3^-1 3 45:-en-rn(Z) 
^mm:^\^izmm-t^^mmm'^izM'r^^Mnmti^mm-^n. -^mi^yxi 3 

[0 19 0] 
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[0191] 

5: ItM t- ^ r i: =fe nrig S „ 
[0 19 2] 

xjS:m(Dxzmm(^mmmt>K nm^^^p i^(om^miit.%iz^-^nx\^^s>. 

^fc, SStcii, U'f^^;i/X^-yRST_hlc^«l.feWJCfeit-5i/5^^;i/R 
[0 19 3] 

[0194] 

l-q. pXq = n) ;^)^?^fi^StlTV^S„ #R?^ggP 6 3 i j^P^^fPlCli, Zfft 
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mi0m) . 

[0 19 5] 
[0 19 6] 

MIC, ^*^;?.»^6 0(Z)T®{cii, ttftB^m3ti/>>C6 5 i jjc^rsJbT, HI 

, ^P^RBBJCli, gI7lC^$tl-5 J:-S)IC, ^ftMM/N*^-^ 6 7 i jlC^.tl-^ 
tl#|oIbTtl°>5}^-;i/^®SlP7 0 i j*'^?^fig$tlTV^So zi®tf>;jN-;i/:l;'^(© 

[0 1 9 7] 
[0 19 8] 

l^^^7;i/T^-r^ > hV-^'RMl, RM2 3^)^J^fi£$tlTV^<Sa 
[0 19 9] 

ZirT% *^«femffiT'li> tfMmA^->6 7i jhbT> 1119 (A) IC:^^ 

ZltllC^*|;S;bT, amA°^->7 4p 7 42aiLT, 09 (B) iZ^-^tl^^O 
tSt. ftMMA°^->6 7. ii:|M-tf«y^T'iE:&?^>'N°^->*^i2SStife2r^^ 
C!)^&^A<5^->75)^MV^^tlTV^S. 7 4p 7 42ilbT^9 

(A) <DA9-y^m\i^. ft?aiMA°i5f->i: LT09 (B) ICimStl'S -> 
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® tcai o T /N' ^ - > A^rJ)-^ b T VN S A° 3f - > A^M* b v^„ 
[0 2 0 0] 

iSklC, ®)^^«12 2 (M^fc^Sl 2 2^-1 2 23) ^C^V^T^'5^^;I/RxS: 
M V ^ -5 ^ -a- <5D ^ 3^ ^ ^ P L (Z) ® f t in O V ^ T m H>a t- ^ o 

[0 2 0 1] 

li, nM) ®fm^JC^V^T, J^T(Z)J:e)lCbT, ?S^®JR^S:tfM-tSo 
[0 2 0 2] 

n - ^ 5:^ b T itMM i/^ ^ ;!/ Rx^ ^ >'i'^^- R s T jic n - K-r So 

r^VNT% ^$!I^^«5 OT'li, l/--tP^^ff 5 4 W(Z)m:tf$:^-^ boo, ^X. 
j\y^7=--PmMm5 6 S::^bT'i7XA;?.7=--i^'WST$:^i&b. S^Pv-^^KF 

, i/-if^#ft5 4WT'M^$ti<5:^7^-^:^"J^^^-ti<^M,^,tc-mt-s^gtcS 

[0 2 0 3] 

> hv-^ RM 1 , RM2 i:me5ic^/;s;-r-5 i/^^;bT^-r ^ > hMa^v- 

^;i/r^^:*>hV-^5'RMl, RM2©X2p^FM±^®^0^i:> ^flJ^fS 
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[0 2 0 4] 
[0 2 0 5] 

^^-^^tl, 30^O^P7 2p 7 22*^-^*^11*. 1/>>C^I#§|SM6 2<DXf|[i:&l«I<?> 
[0 2 0 6] 

*fjS-r-5>t:°>Ji^-;v^cO^P7 0 i j;g:tJf|gj^)t^mPLS::fM.TI^^lc^g^$ 
ti-So ^(Z)^^, -^XAWJ:® l/S/'::^ hJglcii, EI 1 o (A) izB^ti^^o^Jt 
#tfMMA^->6 7 67* m^r^lJ§T'XY2r^7n 

[0 2 0 7] 

S5 0-eii, ^<D^m^(Dma i 2^^^tii'yxuW3UQ 2 ji^m^sa® 



ffi|iE#2 001-3116807 
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ff • 

[0 2 0 8] 
[0 2 0 9] 

Sgll. "i^x/NWJK^fllgcSj^^lCli, SIO (B) {C:^Stl^ J:e){C, ItMM/^ 
^->6 7^ jC0?g#6 7' ^^^i:a2il>'^^-> 7 4^(0?g||t7 4' ^A^IHia® ^ e> 

[0 2 10] 

WS T^rXli^^lpJJC^lJbT, ll2#BcOftilIffiA°^-> 6 T^^g®'^^*^^^ 
[0211] 

-ebT. ^M^«50T^li, M^«$6T S 5:3^^1 6 IC^^T, l/-1ftf- 
ALB S:|§3t$-B:-C, mm%E L^ly^i7 JlRjizmMLXMyt^^^o Z-tliZ. 

[0 2 12] 

J:*;, 'i7X7\w±a)fWSi :ic. laio (b) iira^<DftM>'N°^->^»^ 

* > J 

[0 2 13] 
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giio (B) iLmuo)MUxtimmj^st-y t-mm^^-y t.(D\yi^:^hmt)'^^ 

[0 2 14] 

-&m^®?B!l^*^^ft)tl, Zl®i^^lC«^'VNT, #ttS!lMA^->6 7 
[0 2 15] 

>(Z)X, Y 2i^7t:;5-|nJCD^gT4x (Af , Atj' ) ^^*«?)?3tlSo -^LT, Zl 
CO#MJ^S: ^^COV^T«)^g■rtl (Af , At?' ) (DT^-^i^K mj&l't^'^ 

^ f J 

--vfxx>e;xT^lcJ:y, Am:^J^S4 4 $::^bT^0I^aS5 OlcA:^J$ti 
ti (Al* , A 7}' ) ©7-*-^$:, :t>'^'f >'^CT^$(I^^^g5 OtCAiJ-t-Sr 
[0 2 16] 

^mPL<Z)maFW(3!)l|lltMj^,~llnftS!l;^{cMfB:-tSM® . 
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iS[ Z 37 §: _hf H ^Ilt ^ n ^ ^ A { C o T ?i S o 
[0 2 17] 

r(5Dj;e>ic. ^^j^^«5 op^oc pu-ei±, jiia(Z)^s-rtt (Af , a?? 

B$:#«)"5<?)T'^S*'5, rrT'tt. ^«Ttl (AS' , 

At?' ) hmMt.(Dmmmti:m^^. miMmB>\zm'5\^xmm^mM-t^o 

[0 2 18] 

1 , J • . J 

^<j&v>%)(Z)i:i-Sh, ^<5D3^®?^li, |g^3fe^^P Lc?)ie®T'li, 

{CAS t:^ T Tti fc^g IcMUt 3 *i s . 
[0 2 19] 

PLJCiiCg^AlfL, ^al^3fe^^PL$::^bT^7^:/^WJl^Cjg#^tlSo MIC, 
r®«2PA°^->7 4 JS:fflV^fe^3fe^i, P L CD3^&$ft_hJC^mA^ - 

3t P L CD IC t>t S a^)^ i 5: =fo ® T' S = 
[0 2 2 0] 

^^eoT> -ag-rti cai' , at?' ) ^gtB®a^4Mic^t-sM^s:^(Z) 

^*;KB!febfeffilC^y, i^lC-feM-rtl (AS' , At?' ) {C»cf VaT^® 

i-sz:i:*^T'^-5o ±IH®^STti (as' , At?' ) nmMlKomMm 
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k-Hartmann(J>iS®#aiMl|-e ® =fej ® 1? ^ = 
[0 2 2 1] 

fjtiB. mmu^^ ;vRjtmm(Dmm<Dnmi!Rmi^(D'7:^^ ^^^^^ 't<D^ 

icj:y, MiK^&#ffit-^fi^^BlcMt-^IS0.^:^\ ^IS^fFms, 9 7 8, 0 8 
[0 2 2 2] 

i:r5T% %%mfm>(r>ni^mm. \ 22^-12 23T'li, if£##:^y'«>f ;?>(Z)SS 
Jg^icii, ^i^jtfflcD i/^ ;i/ R 1^^ ^ i;^' R s TJitc^^^ ti 

[0 2 2 3] 

r^lC, ^^^Sl 22 (122 ^-122 3) ®igJt®|^fC^?43tlSm^3^^^ 

p L ©ssit;? ic o V > T t- S o 

[0 2 2 4] 

^®^(5DAffi:f;^S$::^bTlli jl«-b--A'i 2 oic, 
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mm^f^ 1 M-y--^'^ 120 izm^^^^ 

[0 2 2 5] 

z:tiic<fcy, niMM-y— 1 2 oT'tt. m2mm'^''j^i ^ oizmi^xt"- 

^^RTIgT'&SgCDia^&^itT, «iffBgS'»#$!S2MM-9— >''^^l 3 0 {CilM 
f -5c 

[0 2 2 6] 
[0 2 2 7] 

miKm^ti^^t>t£. f i (P, 0) ^> "r^*)-^P ®«l*ii>:t!t$:nri?Ci:b, 

[0 2 2 8] 

2r^o e^ScD^iJCZ^li, :7:t-:*x^:$>$:^-ro 

3 ri^CJe^±(Z) 0 0 Jg^^tgC (Zg, Zjg, Z25, Zgg, Z37) it. ^mi\SLmi^^ 
2e]S(D^t5t (Z5, Zg, Z^2' ^13' ^21' ^22' ^32' ^33^ ^ ^t?4 0 

^(^^15: (Zjy, Zjg, Z28» Zgg) ii> i^.^MM^^^^^c 
3rk&.±<oi emcD^W iZj, Zg, z^^, z^g, Zgg. Z24. Z34, Zgg) 

, 3dm(Dmm. (Z^q, Z^p Z^g. Z20. Zgg, Z3P , 5 0 ^<Z)#!gS[ ( 

Z«o, Z57) tin y'lR^fig^^a^'fo 
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[0 2 2 9] 
[0 2 3 0] 

ZgSrMfib, zLn^(Dmm(Dm't(D%(D^m^mt.Lx. mmmzt5\>^x. r 

[0 2 3 1] 

-fit (Root-means-square value : Zl^^i^'liiCO^;?^) ^M^^tL. nB^^ 

sm^M^mii\^x^Bi\<^. 

[0 2 3 2] 
[0 2 3 3] 
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<m4<D:^m> 

[0 2 3 4] 

o 

mUFP^lCfettSZ^, Zg{C@9t-SRMS<itA4§:M4&ffii:b> M*&#A4^ff^ 
mWP^lC^ltSZg^RMSiilAg^rM^ffii: MI&^ilAg^ff^liiBgilt- ^ 

a 

mWf^tCfeltSZjQ, Z^^tCM-rSRMSfflAg^^f&^BilU. ^*&1iiAg^f|^ 
^HtBg^t-'So 

Ummzi^n^Z^^, ^gtcMI-^RMSffiA^Sr^^ffl^b, Mf&ffiA^^ff^ 
ffiB^iit-^So 

mUFf^riC^l-tSZ^^. Z^gtCMf SRMSffiAg^M*&#^L> ^*&ffiAg^|^ 

^ffiBgi:i--5„ 

ma^l^tCfe(t-2>Zig<Z)RMSffiAg$:M*&ffi^b. M^^ilAg^ff^^BBgil-r 

So 

mig^l^JCfeltSZi7, ZioCig-tSRMSffiAinSr^l&ffiail/. ^*&#Ai«^ 
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mwmz^n^z2^<DRMsmA-^^^^m^utL. m^mA^^^mnmB^^t 
mnmB^^t-t^o 

mmp^izm^^z^g, z^Qicm-t&RMsmA^Q^mmmtL. m^ma^qS 

m^mB^QH-t^. 

mmnB^rjt-t^. 

mm[HKi5ns>z^2' z^^izm-t^RMsmA^Q^m^mm^. m^mA^^^ 

mmmB^^t-t^. 

mwmzi5\i ^ z z^^izm-t^RMsmA^Q^m^mnv. m^UA^^^ 

^HFf^lCjStrfSZgg, Z37{CS"rSRMS'||tA2o^M*&ffii^l^> M^UA^q^ 

mmmB^QiL-t^o 

[0 2 3 5] 

HL. ^^;v~^iz^tn^^m<Dmm(Dmm\Hizt5i,'f^RMsm^m^nii l 

[0 2 3 6] 
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m^it^ 3 ^ki;A±<D 0 6 mo^mz Q, z^g, Zgg, Zgg, Zgyicgs-tsmnF 

3 7^jeJl±® 1 eigcD^tScz^, Zg, Zj4. Z^5, Z23, Z24, Z34, ZggtCBB 

2 0:^®^|5CZ5, Zg, Zj2. Z^g, Z21, Zgg. Z32, ZggtCM-rsmiFW 

3 eigcD^^mz^Q, z^p z^g, Z20. Z30, Z3iicg5i-smi^i^cfcitSR 
4em(DmWiZ^j, Z^g. Z2g, Z2g{cM-t-smiFl^lcfel:tSRMS1iiS:MI& 

[0 2 3 7] 

® A - > <D^i^# ?: 5&^^MT'#®JilC?^J^-r S «> IC li, #IC«IM b ^ t-t 

[0 2 3 8] 

<I|6(Z);^^> 

[0 2 3 9] 
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^m^n^. mm^^^ ~y ^MM/-^^ -y tLr:^m^oyn^<D!^B i^to^mmn 

M-^tc*^ v^T T =b m v>„ 

[0 2 4 0] 
[0 2 4 1] 
[0 2 4 2] 

b. mm^^(r>m^JiM 

mz. mi KDyu-^^-hiz^m^xnmyt^^pLiDmMJLmiZ'D^^^xm 

[0 2 4 3] 
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mn^m^^-t^. t-:&t>t.> ^uyxm^it. mm<DuyxMj:m^m^^xmm 

Sti. t.r=.^\yyX^^^-t^\yyX-!is)\/^. \/yxm^ii\^yXts)V^}iti-^io 
[0 24 4] 

7s^v:f2'vit. y^v'^y:fnzxmm-^nt^mm%^^pi^^m^t^^uy 
xm^(Di'yxm(Dmm^^m^iiiiy^ ^j-mo^^mf^m^^xtm^^. ^® 

7-f V^-M(©^#tf-ilbTli> M;&6 3 3 nmCD^Sr^^-tSH e -N e^^jcl/- 
•lf^M;R3 6 3 nmCD^tSr^-r-SA r 1/— 9*, M«2 4 8 nmiZl^mUit^tltc 

, ^^±izmw^t\,r=.M%iyyx(Dm.mizm^^tircmmmt^^^x&^uy 
xm^mmf)^ ^ (DRMyi<D=fmz ^ s ^wm & c c d fi#m«tc i: y itM-r 

•T'feU, ZO^mt. m^ii. #^¥6 2 - 1 2 6 3 0 5-^. 6 - 1 8 5 

9 9 7nmzxmm^nx\i^^<Dx. m-m^jtMmitmv^^^o 

[0 2 4 5] 

F h^m^-t^^uyxm^<D±x(DvyxmizmLxnt>n^o ^ut, ^ti 

^ti<Z)fti!lJ^^$:3>y-;i/^OD^05^cDA:tf^e5::?>bTl|2iiffl-b--A' i 3 
-5. 



ffiE# 2001-3116807 



#2001—036184 

■ ■■* 



[0 2 4 6] 

4oii, tffxBL;tnri&i/>xi 3^~i s^sr^^x-eti^L/T^su, M«rifti^>x 

1 3^~i 3 4$:^t-<53^&^:3L-^y hicii, BtfM®^n<> ±fBl/>X3j>;v^i: bT 

"5rt&i^>:Xi 3 ^~ i 3 4?:^ti^ti^i^-r'g>i^M^>X4^;i/^*^ 

;{)^ ^ ti (?) IS e> 4x T V ^ S „ 

[0 2 4 7] 

[0 2 4 8] 

1 3 ^~1 3 4^itfI5i&®^C0^$tlTV^S„ ^^l±#lll&bfe}&^ z.(j>m.^ 
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[0 2 4 9] 

EI^(Z)A*^M§::^bTll2ji#-b— Al 3 0 R AM^CD^ ^ U . feS 
[0 2 5 0] 

[0 2 5 1] 

[:^5^^v:/4] 

r^ic, >^-r^y^4T'li> >?.5=-^y::^3JCTm*^±3()^ofeS^3t^^PL(©OTi|X 
[0 2 5 2] 

[0 2 5 3] 

Lfe^yx;i/-^#^^ (7U >e;^'^yx;i/->!r#]«^) ©^^©^llJcz ^ (i = i 

, 2, , 3 7) f)m^ti^o tJ&oT> ?St®tf?fl!f^SS:ll2ii#-9— Al 3 0 

Kmmi^rn<^inc^ij^ ii2a«-9— ^'^i 3 o®ram^<z)>i^u (fesv^ 

[0 2 5 4] 

[X7=-^y:/5] 
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[0 2 5 5] 
[0 2 5 6] 

[0 2 5 7] 

, ^2itM-b— A'l 3 Ol?li, #iE^(Z)S*7^-^^-^^> OTcDiM, -t 

-r^^mt. ±mmmnmmmi(DtmM^iiLxm^nt^y :^^-'^^^^<^^ 

[0 2 5 8] 

6 (ifn^-^tf) ©w#^^^-tSo 
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i t 

[0 2 5 9] 

[0 2 6 0] 

HF f^^#^ (C is it -5 5: M b ^ X ;i/ ^ ® (Z) R M S -fit , 

3^^^P L®?«t®$:M^bfc^yai;i/->!r#:^^(Z)#:^(D^I5[®e) t,, ^S^T^^ 

tcti, ^f^^^^P LcDM^®rflbfc^yx;i/->!r#:^^®#:^®^iS:tcs®'» 
[0 2 6 1] 
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[0 2 6 2] 

-ebT, l|2a#-b-->'"< 1 3 0 l/-f ®®®Jl{C#l/>X^^® 

[0 2 6 3] 

V^'rtl^CbT%, ^^3^^^P L<^)?«tffi®ft?KI^^^C^^V^T^^^^^^P L 
[0 2 6 4] 

[0 2 6 5] 



aiE# 2 001-3116807 



#2 001-036184 

I ) 

I • 

[0 2 6 6] 

[0 2 6 7] 

[0 2 6 8] 
[0 2 6 9] 

m\zmh. |fj«&LfcMffiiRIISti!l#|8 0 $:Z^;i/b;^T--S>'5 8jc5lU#it. la 

5 0;&>e>||2 3l>fS'9--->''? 1 3 OlCi^So ^L/T, l|2 jtMl?--^'^ 1 3 0 IC J: 

mm^^'r^ 7s^\y^±\zm^-^^^. 
[0 2 7 0] 
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a 

[0 2 7 1] 

[0 2 7 2] 

[0 2 7 3] 

=l>lf3.-t5?e/X-5^Al OlCjioT, ®3t^Sl 2 2 jb^^^-T^^ 

^VNT, ^l^3^^^P L:«)^ftJEf '^^OTiRMSrm^&ffii: bT*S^3^^^P LCD 

ntLxmm^^^p h<Dii:mi^'^mm^n^o ^ur, ig^^t^^PL, t>v%T 
^•t^^^izm^^^^PLttmm^n^o <£r^iK^<iD*iT'j5i<]«r^jK 
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[0 2 7 4] 
[0 2 7 5] 

CD V N f ti — ® J C J3 V > T ^? -9 .fc o ic b T % ^ V \ „ 
[0 2 7 6] 

[0 2 7 7] 

Lxmmiumnm^Qo ixmmm\y^^AyRj) ^m^^xmmyt^^Ph<^ 
^m^m^jtmrnx^^. m^mm'^^^mmhxmmm^mmmm (4 8, 1 

3i~l 84) ^*W#Sn-5o fi^oT. MffiftM®*gm^^fJffibTi^i^^^^P 
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[0 2 7 8] 
[0 2 7 9] 

2|t^J6J^^lC^Sil>tfji-^i/X7^A 1 OJCj:Sil, ^3fe^Sl2 2 
j&^#^-5?MiR^tf?H!l^8 0K:cJ:»;m^3t^^PL©?lSffi*'^eHtfMStiSo H 
lM#-9— Al 2 0-eii, MiK^ftM^S 0-eftM^4X^S»^3t^^P Loots 
M(Z)ft?i5^^&jt#li^&:J>bTl|25t«-!f-Al 3 OtCjzl^-t^o Il2jim-y— 

/ti 3 oi?tt, m.^(Dnmm3^^mmLxum^^mmmm (4 8, 13^-1 
^miaM-y--/'^ 1 2 o*^e,^lt^lfefi^s^cgBS•r'5:li:3()^«rlBT'fey, 

o 

[0 2 8 0] 

h3>trrL-^$>SVNli:t^U-^(Cj: H 1 jtMi^-^"^" 1 2 0 {cmS(^ 
A•^->©'»#$:-^t^il^^#®«^*^Ai33 4^^^, l|2aM-9— ^^'i 3 0 7? 

It, mm]^^irthxmiMm'9"'7'^i 2 oi)^ib^mLr=.m^^^(7)mmiz^t.n 
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[0 2 8 1] 

^r^. ^mM^m(Dziy\^=L-^iy:^v^2^i oizj^^t. m^issi2 2®^ 

?Sr®jRMft?S!l§|8 0 S:Z^;i/h;^5^-i^'5 8lc:^U^l^, Am:^^S4 4 S: 

3 oici^^pg^^^icj:^, nw^yt^^pi^o^'^mm^^mmmicmm't^zii 
^m^ntc^mmAcoT'-'^^m^mmi 2 2(©^«i^«i^«5 ojcA:d-rsi 

[0 2 8 2] 

, ISIH A ^ - > ^rMfe-a-fr^Sm < X AWJblc^^^-r S r ^1 oflgtc^ o X 

So 

[0 2 8 3] 
[0 2 8 4] 

if3.-^i:L.Tco||ijiM-b— /-^i 2 0 i:||2 n^eri-^ i:bT(^ll2iiM-9- 
13 0 i:75)^ggi^$tifen>bf3.-^5/x^AicoVATgi^b:fe}<)^, ^fc^^A^ 
rtilCi^^StiS%(3DT'tt)&V\o gll 2lC^;$tiS j:e)C3a#!i«&i:bT 

(DL AN 1 2 6' $::rrbT^l jlMi^-A'l 2 0 hl|2M-9--Al 3 0 tti^m 

[0 2 8 5] 
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hi^^x) {cm jiMi?--Ai 2 0 &igsL, mzmm'^)--^^! 2 o^mmtf^^m 

2ji'©-9— ^'"^l 3 0 $:MVAT. ^3le)4^T^fe«#^C«^V^T, ^3fe^S 1 2 2 (Z) 
[0 2 8 6] 

^-&V^^±, Ji#cOM#7b\ ||2iiM-9--A 1 3 OtC^bTA^->®«#^ 
S:m3tM-9-->''«l 2 0 A^^j^M-r-SZliltC j; H 2 jlMi^-^''^ 1 3 OlCj:o 
T -e © /I ^ - > lc«jg:&^j|^^^^<Dtt^ SSe^-r S 3 i: A^orig i: ^ S » 
[0 2 8 7] 

rOffi, |glil>fg-9--Al 2 Oi:||2jlM-9-->'"^l 3 Oilli, M^ta^lCio 
[0 2 8 8] 

±fHIIJfe?^MS:tJ^^?^MT'tt, ^3tMgl2 2*^, ^m^|gl-J^tl> m 

2ii^-!f-Al 3 OTbt, JMii^$:^^bT^IS[^(D®)t^«l 2 2^-12 2 ^IZ^^ 

mizmm^tiT^M^i^^^^xwimhr^tiK :^mmtt^z.tnzmM-^n^:iiiitt£< 

[0 2 8 9] 

^fe, ±fBII»^T'tt, |g|^3^^^(Z)tt^^n>t°rL-^i/X7^Al 0 %M 
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> I 
I • 

[0 2 9 0] 

^^K. ±mmmmmxi,t. m^mm 2 2 (Dmm^^hP i^o^mm^mf 

MM^ICS^V^T, |g2ii#'9— /II 3 0 7b'^m2:/D^^vA$:M^^■r bTI&^^X 
13^—1 Z ^(DM^MAD J l—AD Jm$:»:ffib. ^ ©M^*®"?'- ^ ^113^6 
^«1 2 2(3D^m^e5 OlCiH-^^So -ei/T, ^(Dii^SAD J l—AD J 
hKDt-'-^J $:^#b;ta3^^fil 2 2<D^f[I^ISS5 0 Tb'^, ii^MAD J 1 ~A 
D Jm®f^-i?lCt^^oT, nTKrU^Xl 3^—1 3 ^S:^ S 

, ^3tl§fil 2 2 ge>;^)^ll2^^^*^Ail|HI#(^?^^y^y^A$:Mv^T, 

ium<D$mm3^izm'5\^xnm^^^<D'^m!f^n^^mmm^^^o^jim^t.'t 

[0 2 9 1] 

hf^^K ^mzm^r. m^it^mmm^^, 473, 4 1 o^^ic^^^ti^ 

[0 2 9 2] 

■t^t^^o:'mytmmic^}u<mmx^^o ^t^> ^^mi^m^^jti^<D^^^U7'^'< 
^>^rdi^xrji<. %mytmu. EUYm^mm. xmm^mm. Mni-mmit 

^)ziyi^x.;\tj^E\zm^j'^^-y^WM--t^n%mwK^^^^^Mmx^^. 
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[0 2 9 3] 

;R4 3 6 nm) , i (m^S 6 5 n m) ^ if ©)!i^$:^-rSj®]^jEE7KIS^ >^ 
[0 2 9 4] 

[0 2 9 5] 

A^y>?^-s;x^$:'^t^) , ^^^v^yf^^mxmm^n^o 

[0 2 9 6] 
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[0 2 9 7] 
[0 2 9 8] 

-5 = 

[0 2 9 9] 

[®i] 
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